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Appendix C. Runoff Detention By Modified Rational Method 

CVS SANTA CRUZ MARCH2019 



PROJECT: CVS Santa Cruz-APN: 025-071-05 BMP 1 

RUNOFF DETENTION BY THE MODIFIED RATIONAL METHOD 

I Data Entry: PRESS TAB & ENTER DESIGN VALUES SS Ver: 1.0 

Site Location P60 Isopleth: 

Rational Coefficients Cpre: 

1.60 

0.53 

0.80 
15337 

Fig. SWM-2 in County Design Criteria 

See note# 2 

Cpost: 
lm_e_ervious Area: tt2 

STRUCTURE DIMENSIONS FOR DETENTION 

320 tr> storage volume calculated 

100 I% void space assumed 

320 ft3 excavated volume needed 

Structure Length Width* Depth* 

Ratios I 100.00 10.00 5.00 

Dimen. (ft) 39.99 4.00 2.00 

25 - YEAR DESIGN STORM 

10 - Yr. 

Storm 25-Year Release 25-Year 

Duration Intensity Qpre Qpost 

(min) On/hr) {cfs) {cfs) 

1440 0.34 0.053 0.096 

1200 0.36 0.057 0.103 

960 0.40 0.063 0.113 

720 0.45 0.071 0.128 

480 0.53 0.083 0.151 

360 0.60 0.094 0.170 

240 0.71 i 1 0.201 

180 0.80 0.125 0.227 

120 0.94 48 0.268 

90 1.06 0.167 0.302 

60 1.26 0.197 0.357 

45 1.42 0.222 0.403 

30 1.68 0.263 0.476 

20 1.98 0.311 0.563 

15 2.23 I 0.350 I 0.634 

10 2.64 0.414 0.750 

5 3.52 0.552 0.999 

See note#2 
See note # 2 and # 4 

l*For pipe, use the square 

I root of the sectional area 

DETENTION® 15 MIN. 

Detention Specified 

Rate To Storage 
Storage Volume 

{cfs) {cf) 

-0.254 -27461 

-0.247 -22207 

-0.237 -17045 

-0.222 -12009 

-0.199 -7165 

-0.180 -4858 

-0.149 -2679 

-0.123 -1665 

-0.082 -737 

-0.048 -324 

0.007 33 

0.052 177 

0.126 283 
0.213 319 

0.284 I 320 

0.400 300 
0.649 243 

Cale by: AMB Date: 3/8/2019 ----

(Notes & Limitations on Use: 

1) The modified rational method, and therefore the standard calculations are applicable in 

watersheds up to 20 acres in size. 

2) Required detention volume determinations shall be based on all net new impervious aref 

both on and off-site, resulting from the proposed project. Pervious areas shall not be 

included in detention volume sizing; an exception may be made for incidental pervious 

areas less than l 0% of the total area. 

3) Gravel packed detention chambers shall specify on the plans, aggregate that is washed, 

angular, and uniformly graded ( of single size), assuring void space not less than 35%. 

4) A map showing boundaries of both regulated impervious areas and actual drainage 

areas routed to the hydraulic control structure of the detention facility is to be provided, 

clearly distinguishing between the two areas, and noting the square footage. 

5) The EPA defines a class V injection well as any bored, drilled, or driven shaft, or dug 

hole that is deeper than its widest surface dimension, or an improved sinkhole, or a 

subsurface fluid distribution system. Such storm water drainage wells are "authorized 

by rule". For more information on these rules, contact the EPA. A web site link is 

provided from the County DPW Stormwater Management web page. 

6) Refer to the County of Santa Cruz Design Criteria, for complete method criteria. 
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PROJECT: CVS Santa Cruz -APN: 025-071-05 BMP 2 

RUNOFF DETENTION BY THE MODIFIED RATIONAL METHOD 

IData Entry: PRESS TAB & ENTER DESIGN VALUES SS Ver: 1.0 

Site Location P60 Isopleth: 

Rational Coefficients Cpre: 

1.60 

0.53 

0.77 

Fig. SWM-2 in County Design Criteria 

See note #2 

Cpost: 

lme_ervious Area: 22396 ft2 

STRUCTURE DIMENSIONS FOR DETENTION 

428 ft" storage volume calculated 

100 I% void space assumed 

428 ft3 excavated volume needed 

Structure Length Width* Depth* 

Ratios I 25.00 2.00 2.00 

Dimen. (ft) 40.58 3.25 3.25 

25 - YEAR DESIGN STORM 

10 - Yr. 

Storm 25- Year Release 25-Year 
Duration Intensity Qpre Qpost 

(min) (in/hr) (cfs) (cfs) 

1440 0.34 0.077 0.135 

1200 0.36 0.083 0.145 

960 0.40 0.091 0.160 

720 0.45 0.103 0.180 

480 0.53 0.122 0.213 

360 0.60 0.137 0.239 

240 0.71 0.162 0.283 

180 0.80 0.183 0.319 

120 0.94 0.21 0.377 

90 1.06 0.244 0.425 

60 1.26 0.288 0.502 

45 1.42 0.325 0.566 

30 1.68 0.384 0.669 

20 1.98 0.454 0.792 

15 2.23 I 0.511 I 0.892 

10 2.64 0.605 1.055 

5 3.52 0.806 1.405 

See note #2 
See note # 2 and # 4 

l*For pipe, use the square 

I root of the sectional area 

DETENTION c@ 15 MIN. 

Detention Specified 

Rate To Storage 
Storage Volume 

(cfs) (cf) 

-0.377 -40668 

-0.366 -32938 

-0.352 -25338 

-0.332 -17914 

-0.299 -10761 

-0.272 -7346 

-0.228 -4110 

-0.193 -2599 

-0.134 -1209 

-0.087 -585 

-0.009 -41 

0.054 184 

0.158 355 
0.280 420 

0.380 I 428 

0.543 407 

0.893 335 

Cale by: AMB Date: 3/8/2019 ----

(Notes & Limitations on Use: 

1) The modified rational method, and therefore the standard calculations are applicable in 

watersheds up to 20 acres in size. 

2) Required detention volume determinations shall be based on all net new impervious aref 

both on and off-site, resulting from the proposed project. Pervious areas shall not be 

included in detention volume sizing; an exception may be made for incidental pervious 

areas less than 10% of the total area. 

3) Gravel packed detention chambers shall specify on the plans, aggregate that is washed, 

angular, and uniformly graded (of single size), assuring void space not less than 35%. 

4) A map showing boundaries of both regulated impervious areas and actual drainage 

areas routed to the hydraulic control structure of the detention facility is to be provided, 

clearly distinguishing between the two areas, and noting the square footage. 

5) The EPA defines a class V injection well as any bored, drilled, or driven shaft, or dug 

hole that is deeper than its widest surface dimension, or an improved sinkhole, or a 

subsurface fluid distribution system. Such storm water drainage wells are "authorized 

by rule". For more information on these rules, contact the EPA. A web site link is 

provided from the County DPW Stormwater Management web page. 

6) Refer to the County of Santa Cruz Design Criteria, for complete method criteria. 



PROJECT: CVS Santa Cruz-APN: 025-071-05 BMP 3 

RUNOFF DETENTION BY THE MODIFIED RATIONAL METHOD 

IData Entry: PRESS TAB & ENTER DESIGN VALUES SS Ver: 1.0 

Site Location P60 Isopleth: 

Rational Coefficients Cpre: 

Cpost: 
lme_ervious Area: 

1.60 

0.90 

0.61 
8550 

Fig. SWM-2 in County Design Criteria 

See note #2 

See note #2 
ft2 See note # 2 and # 4 

STRUCTURE DIMENSIONS FOR DETENTION 

35 ft" storage volume calculated 

100 I% void space assumed 

35 ft3 excavated volume needed 

Structure Length Width* Depth* l*For pipe, use the square 

Ratios I 100.00 2.00 2.00 I root of the sectional area 

Dimen. (ft) 44.39 0.89 0.89 

25 - YEAR DESIGN STORM DETENTION @ 15 MIN. 

10 - Yr. Detention Specified 

Storm 25-Year Release 25- Year Rate To Storage 
Duration Intensity Qpre Qpost Storage Volume 

(min) (in/hr) (cfs) (cfs) (cfs) (cf) 

1440 0.34 0.050 0.041 -0.291 -31402 

1200 0.36 0.054 0.044 -0.288 -25881 

960 0.40 0.059 0.048 -0.283 -20398 

720 0.45 0.067 0.054 -0.277 -14969 
' 

480 0.53 0.079 0.064 -0.267 -9622 

360 0.60 0.089 0.072 -0.259 -6997 

240 0.71 0.105 0.086 -0.246 -4427 

180 0.80 O.i 19 0.096 -0.235 -3174 

120 0.94 0.140 0.114 -0.217 -1957 

90 1.06 0.158 0.128 -0.203 -1371 

60 1.26 0.187 0.152 -0.180 -808 

45 1.42 0.210 0.171 -0.160 -541 

30 1.68 0.249 0.202 -0.129 -291 
20 1.98 0.294 0.239 -0.092 -138 

15 2.23 I 0.332 I 0.270 -0.062 -70 

10 2.64 0.392 0.319 -0.013 -9 

5 3.52 0.522 0.425 0.093 I 35 

Cale by: AMB Date: 3/8/2019 ----

(Notes & Limitations on Use: 

1) The modified rational method, and therefore the standard calculations are applicable in 

watersheds up to 20 acres in size. 

2) Required detention volume determinations shall be based on all net new impervious are, 

both on and off-site, resulting from the proposed project. Pervious areas shall not be 

included in detention volume sizing; an exception may be made for incidental pervious 

areas less than 10% of the total area. 

3) Gravel packed detention chambers shall specify on the plans, aggregate that is washed, 

angular, and uniformly graded (of single size), assuring void space not less than 35%. 

4) A map showing boundaries of both regulated impervious areas and actual drainage 

areas routed to the hydraulic control structure of the detention facility is to be provided, 

clearly distinguishing between the two areas, and noting the square footage. 

5) The EPA defines a class V injection well as any bored, drilled, or driven shaft, or dug 

hole that is deeper than its widest surface dimension, or an improved sinkhole, or a 

subsurface fluid distribution system. Such storm water drainage wells are "authorized 

by rule". For more information on these rules, contact the EPA. A web site link is 

provided from the County DPW Stormwater Management web page. 

6) Refer to the County of Santa Cruz Design Criteria, for complete method criteria. 




